Nucleus basalis magnocellularis: optimal coordinates for selective reduction of choline acetyltransferase in frontal neocortex by ibotenic acid injections.
The present experiment was designed to determine the optimal placement of ibotenic acid in the nucleus basalis magnocellularis (NBM) in order to get a substantial destruction of cholinergic input to the frontolateral cortex, while sparing that to the hippocampus. Two different volumes of ibotenic acid were injected at four different placements in the basal forebrain. Choline acetyltransferase (ChAT) levels were measured in three regions of neocortex and two regions of hippocampus. Lesions in the NBM produced significant decreases in neocortical ChAT (up to 54%), with the greatest and most extensive effects being produced by lesions that were more lateral and caudal (0.9 mm posterior to Bremga; 2.6 mm lateral to the midline). All lesions that were placed 0.4 mm posterior to bregma, or placed 2.0 mm lateral to the midline, produced significant decreases in ChAT activity levels in the ventral hippocampus. The results show that the specific coordinates and volumes of ibotenic acid are critical to produce selective and substantial destruction of cells in the NBM. These findings have substantial implications for the interpretation of results of experiments examining the behavioral changes that occur following injections of ibotenic acid into the NBM.